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(54) CONTROL METHOD FOR ACTUATOR AND STORAGE DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To detect an accurate 
speed from the counter electromotive force of a motor 
and to perform loading/unloading control relating to a 
motor speed control method and a storage device for 
the loading/unloading control of a head for withdrawing 
the head for reading a storage medium to the outside of 
the storage medium. 

SOLUTION: In this storage device provided with the 
storage medium (6), the head (4), an actuator (3), a 
control circuit (19) and a ramp member(4) to the outside 
of the storage medim (6), the speed detected bythe 
counter electromotive force of the actuator (3) is used 
and speedcontrol is performed. Also, the transient 
response voltage value ofthe actuator is calculated and 
a detection voltage is corrected.Further, a speed offset 
coefficient for converting the counterelectromotive 
force to the speed is calibrated. Further, a 
speedcorrection coefficient for converting the counter 
electromotive forceto the speed is calibrated. Thus, 

even at the time of detecting thecounter electromotive force, the accurate speed is obtained. 




LEGAL STATUS 

[Date of request for examination] 1 8.1 0.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www1 9.ipd!.jpo.go jp/PA1 /result/detail/main/wAAA3qaGXHDA41 31 55455P... 2004/04/05 



Searching PAJ 



2/2 ^— v 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.gojp/PA1/result/detail/main/wAAA3qaGXHDA41 31 55455P... 2004/04/05 



09) B*mm/fi? (jp) 



(12) & 



(a) ovmimmm 

#^2001-155455 
(P2001-155455A) 
(43)&@i B 6 J! 8 B (2001. 6. 8) 



(51) Into.' 
G 1 1 B 21/12 
5/54 



FI 

G 1 1 B 21/12 
5/54 



r-73-n##) 
T 5D076 
5D09 5 



*»R Bf*«©S8 OL (£14H) 



(21)fflS#^ 


ftB^Fl 1-337959 




(71)fflPA 


000005223 












(22)ffiiSB 


¥&11*?1U?29B(1S 


199.11.29) 












(72)&9!# 


W *- 




























(72)&9i# 


»* 










ttj^H*)l|«frjJ^mK±<hffi*4TB 1# 


















(74)ftSA 


100094514 










#s± # tt«g (*i£) 













(54) EMU©***] T^aX-^ffljW^&xtffaitgg 



(57) [Sift] 

[fl?**^©] KttiK* (6) K (4) T 

*ra.^—9 (3) ffittlglB (19) £ N 
*f (11) **i-«lBlt3S1I»j:*svvC, ^yK (4) £ 
&WSm (6) ^ICigjS-fSrvn— K/n— KSIffll 
1C X ( 3 ) ©j£jg®JE(CJ; "9&tiJUfcj£ 




'f-2 



^ZZZZZZZA 



mmr y + » * ©&&«£ fc&a-r 5 jS?s®je^ a 
ti>t>mzmmmmzu— ku Rryn-KSfciio- 

fai- 

^B«HKf**©ttB»::Krt&*U Mffi^y KSr3t«ff 

magi:. 

l^a»a«JE|fttlllilKoa/7©*tjE*Sr**i-t-<5»itt# 
*»€>WIEE1ftBtftfc n— KU Sr>c- KXttn — K 

<s v mtrt y a. 31- * ©&&!£&* a-t- 5 mm^-wi t 
«fiar^^a3i-^©»iii3*aESrifta-rafc*» mist 

y-^~*— #©«»«»*»» Lfc*, ittifETy 

— *©&asjEEiea»e>, mnBT^^a^— ?(Dmmifc& 

«J£te&^L5l#, tirfE7y-^»:t— *©i&gt&E=S:# 

[ft** 5] »#ju©eit*iite*s^-r. 



4#H2 001-1 55455 

[ts*«6] tt#«i©e«iii«fc*i^-c» 

MlE^y K*s«5*«iofcBtreffittmE*©tt«fflf**>fe* 

Sttffi SrftffE^gjjgS! Sc^^-T 5 fc © ©*fi:E#,£5c £ tt jE 
[»**7] T^^am— ^©jgjgf&Eji^ 

10 ^ifefcissi^-c 

«rlai8fi«Efcfl(nEiS!jB«EtftaiiIK©m*©4fijE*4: 

a»e>, litrBry-^a^— ^©fwiwstssa^s^y:?* 

[»*«8] T^^a^— ^©aS»SmjE*>P>, mlfET 
y-^»*— *©*J«*«r*W^5Ty-^»:*— *©*(» 

20 illfETy^^i— ^<D/<7^-^«rISt5^fyy 

ililfET y 5" 3. m- y" ©jgigMffi m-f 5 * y 7" t , 
llWar^^-aai— ^©a»ie«ffi4:1WrlB^7y— 
«TlBr^^3.3i— ^©©JffliSSrjjLa-t-S^-ry^'tSr* 

[3SW©»*BfcIMn 
[0 0 0 1 I 

[^w©ai-5SW5>»] *mm&. t 9 <r> 

30 r^*-»*-^©*j»*featfiB«3fi*»ciBU #1-. 

^VK*50f^KPJ*U^^t#) Sc. fSttttflc^-^ift 
3&-f3 tctfXDT > n — Kftf^Srfr ? fc#>©7 y m— 

35 [0 0 0 2] fBtttttttt&ttWRS—y K«r*"*-«B«36 
5^ y K t . 8SiT-f ^ y © h y y ^ K4rteBo 

40 ttsvcM (TK-r^^-f/^— ^) t?rixtv^5, r. 

©yV*y K9-f^©fEW*«*sjlMI«Jlc**L,"rv^ 
5o CWfcfc©/]^©-^^ Ky-f ^ s IB^$4xT^^ 

[0 0 0 3] 

[^©sffi] ^— Y'r-t *fmm±. mwfj*? 

(t^Vi/sy) fcSr^^.TV^5. C©^— K-7*W 

50 ^^sim ifi^©««9*-f^^©as*»t:»ifl5w 



- 2 - 



[0 0 0 4] C^^Kih-rSfcto. flSStr^ X^ro^-iBI 

©tegd, fyTWfcRft, ^yKJ: 

K»ff t ^ 5 ) SrtT 5 K9» * * gjg#Jlfg § ixT 

(^Jx.H. mmW-6 — 6 0 5 7 8-S§-4H$3?) . 
[0 0 0 5] jfi^co^- Kf-r^S*^ 

[0 0 0 6] rcfcK), 5eSE©*»*>5IB«^ffi-ett, T 
<DT>u — KBbf£«r*TV\ ~-s/ K£B£5v,x-f x^^ibiS 

X> ?>:TflOTMMfcttlC%tt3*bTb*Sfcl!>« VCM 
[0 0 0 7] 

[0 0 0 8] (1) fl63fe©a«Tf»4, D-K/7yp-K 

[0 0 0 9] (2) X, =<c—9 CQ$ig 

«rfi<-f5 1\ ntft&0:&£fl!l#PtfBJB-?ft> 

[0 0 10] (3) — ^ (T^cl3L-*) CDig 



^2 001-1 55455 

M*7ty N«»&KJ£i-*©asBJrc*>5 4:VN5ra 
05 [ooii] (4) hk, ^e— ? (r^^i^— ^) ©ig 
Sifcgasfcs. l*»u r©*BjE««it» sg, tasi- 

10 [0 0 1 2] *38SH©ll$«:, n— K/ T^p— KBf© 

[0 0 1 3] *3S^©flil©Bttl4, T^^-;?©^ 
15 S1tffi©&ttlFpS]|Sfij£$s< L"C, MmmnmBLMWZft ? 

<5 fe 5 o 

[0 0 14] *389!©Hl-fl&©Bl$»4. ^e— * (T^ 
[0 0 15] *^H^cDJg{Cfi6ro@6«JI4, f (7?°f- 

25 ^g^ntt-rsfcfes. 

[0 0 16] 

[BUaSr«Bfci-«fc»5)©#a] rrol^jro^wfe*. 
30 tt^T^^^-^i:, JIWaeitllE*^©tt«KK»t& 

35 ««w#afcSr*-r«. ^ett, uwaMW^aH:, Mia 

40 [0 0 17] rroiim 7yp-K/B-W©^ 

So 

[0 0 18] X. ^7^-? (iiijSiS^mjE, 
50 [0 0 19] *«W©fl6©ffi«ti, IE«^go©JW^a 



- 3 - 



ftffi 2001-1 55455 



14, mttT??-~=--?<o&w>igM$:&im-rzitit>. m 

jfc#«£E**a&L3ls» awards.:*— *©a»fi«EE 
«r»Hrt-s. 

[0 0 2 0] Xv T^^-aat— ^©»J»*jfett, itjfBT 

[0021] KSj®Sfta»t>*~*©iiS8l 

[0 0 2 2] x, *»WroHlcf|fecoJS«tt, IBtSISero 
fET^^-^ICltEl&mjfcSriSicL.T, MIST;^^ 

[0023] um^mt. twa*— #«:H5£L;fc2t* 
m*y*?y hmwt&mfe-rzxTyfb, wis*-*© 

m-rs^s^i:, wis*- ^ofetaiscs^t, *& 

[0 0 2 4] ^<OifCI± > *— *«rHJ£LfcttfflT?, 

atria*— fizmmmm&ffi^x, stris*— *©jg^*:7 

[0 0 2 5] IC> *%^OtecD^#l4, I5«^«©$IJ 

So 

[0 0 2 6] MIC, *38W©«**jfett. mJlESil^^T 1 
■;/:/l4, WfB^-^SrH^Lfc^fEre, StnE*— ^fcJB 
1 U SWB*— *©*l©a»fitBE 

Sr^tti-rs^y^i, WIS*— ^SrH^Ufc*t«g-C, 
WE*— 2 U «ME*-*© 

[0 0 2 7] C\*tlC.fct>, jE**aft*7*s' h«*Sr 
JH3£-rS 3. 
[0 0 2 8] Hlc, *«M©«l©ffl««:, IEtt^g©$iJ 

1ST 9 <?=l=.— 9 «>Xfim£Ea»'&ttttl Ufc^tbilg fc 
£>, WISiS!®«JESrWIS^I!j3gSlcS«ii-Sfc»««jE 



[0 0 2 9] d©fB«-CI4» jSfimjEA-«b«ltilUfc#l!) 
=-^©»»a«fc-&-5 t 5lc, *jE«*Sr«jE-t-«fc 
05 So 

[0030] jeic, st&nellLOttftii.. fatt^aroftj 

5. rttlci"?, W9J*«!jeMfls*j&»i:Lfcv^«lje 
-?#3„ C\©fc&, IStt^Bco^^^ra^iS^-C-tSo 
10 [0 0 3 1] 

->a vSr-g-tfn- K8Mffi»c3-»7t\ Sftwr 

is [0032] • • mrnmn • • 

mi la, *mm<D—mm<omm<oeE.iM%iS<7>±M®. m 

214, -5r©|Htt^eK>»rSia, H3RT/I2I4I4, *r©7 

So rcoM-c-14, isti^etuT, ^—K^-f^^aea 

20 SrtffJlcbTfeSo 

[0 0 3 3] HI 1 .Rt/13 2 Ic^i" <fc 5 fC, B^tV * ^ 

6i4, 2. s-o-^w&s mm icmi$.f£mm*WLif 

TSlJEfi^ixS. 614, K 5 -Turtle, 3#c 

^itbJvci^S. ^ f v K/we— * 5 14, ^•r-c;*^ 

25 6££ffU fl.o0fit5„ BS^yK4»4, T?^-^ 
^— ficgtitibtvX^Zo T^^— *I4, leJIEMV 
CM ri^/P*— 9) 3t, 7*— A 8 b , 

Affile, K4iSBt9#»tfe*trv^6. 
30 [0 0 3 4] K4IJ, «^f-f^^6©f-^ 

Srge^Slt), T'-^SrSt&tf. 7 3 14, 

y k 4 ^mwf-i 6 <Dmm.e> y^y? ic^g 

#ltS. T^^-a^— ^ 3&t5^. f> K/V-*-* 514, 
K9-1'^'-<-^2IC|aitf J ixS. ^^-114, K7^^ 

35 -<-*2£«vn, K^-r^rtfp^spA^RSie-rs. ^ 

y>-b^7|4, Kv^y^— ^. 2©Tlc^l4ibtb, K7 
W^©«0*liI»S:»«rt-S o =^i7f 1014, h*7-f^ 
-i-^2coTlclS:itibtt, <W*HHSi:#MBt 
S„ 

40 [0 0 3 5] r© K^-f^te, /JvS-e*>!J, 9 0m 

m, if®, 6 3mm, (g, 1 0 mmSItfcJ. ^or, 
y — hys-y=i>-©rt^^^.^ t LT^ffl^ivS, 
[0 0 3 6] Ml IC^-T4 0 IC, K7-T7*-<- * 2l*9CO 
«^-f^^6©^|C, 7>7*g|5Wl l*SS»tP>iXTV^ 
45 S„ 114, -&fi£«fliT-^§tl-, ^yKO 

T>n— K^lc, KSr^-TStco-CfeS. 11141c 
5 lc, K4Sr^-rS-^^-<>">3 >"9 

ro^ssic, y 7 s^^i 2^^te>^^T^^s„ y?h? 

7"12i!, 7y7"Wl 1 ic^te-TS. 0 3lc^-r4 5 

50 fc, 7 ^"Jlgm 1 1 14, ^® 1 1-lt, Dfl^ 11 — 2 



- 4 - 



001-1 55455 



rthftx\*^« 00^11-211, t^p-k^c. y7 

So 05 a 

[0 0 3 7] @5lt ^V^Y^&TJY^J^ft^WL 

[0 0 3 8] HDC (✓n— Kt^ ^^^^ ho — 7) l 
S^CO^^ hCPUk<D>f>'fi~7zL—xmfflRTfmf5L 10 

777 1711, hCPU^^y-f b^— ?<D— &f 

15 

[0 0 3 9] MCU 1 9(t 

^^n^n-fes/-^ (MPU) £*LTV>* 0 M 

CU («T, MPU<tV>?) 1 9fl, KcD^g 
&;#><Dtz1b<D'y— tff&Jffl)3££r?T5o MPU19tt, 

1 6 <fc 9 OffiHft^fMIL VCMl^lblHlSSl 3<7)VC 

M»j»m*o««i. s PMi^sjiHissi 4(Dmmmffi<Dm 

[0 0 4 0] VCMIBEIBl 311, VCM (*>f * 
*</I^E— 3 ^JB»«i«^i"fc !7 — T^^« 25 

-CWfiKSttSo SPMBMEIISl 4tt, flMK7*-f ^^t: 
Ete^S^tr^K/^— ^ (SPM) 5^B»««ESr«E 

[0 0 4 1] y-Fft^l5^ IE»B&*fT5fc 
tf><D[I!3&T*fc£ 0 !I-Kff^l5li, #^FCPU 30 



[0 0 4 2] fi, H*£:h/C^fcV\&S % K7>f^HDA 

[0 0 4 3] IBtt^gi Lt, W^rrj^? 

aSfiSrWItclftKL-rv^SdS. DVD. MOS©*^^ 

&<> y-K/7>r h^r«*afiitT«bTv^fi3». y — 
H6f4, H5(z>vcMiB»iaB5^ia:jte)tLfcvcMis?e 

[0 0 4 4] B6lc$t± VCM3W3^;H1 
«4fca>fe, Jg*tRl, R2©WiMi^Ko tan 

*BSD-AMPtt, VCMjgfctR v<DW$LkTls-7K 

mp (DMAm&kcDm&kZo zzx\ &immhbd— 

AMP^y^y^r Tgj , VCMPWSJE& Taj . V 



CMfS?: I v klTZbs 
[0 0 4 5] 



"Va=G(Iv-Rs- R2/R 1 — A) 
VCM<D5fifi«flES:Vb P5«W£A [0 0 4 6] 

A= I v • R v +V b 

^ttS: (1) TIE (3) S^5o [0 0 4 7] 

Va=G (I v • R s • R2/R 1- (I v • Rv+Vb) ] 
V a =G [ (R s • R 2/R 1— R v) I v-Vb) 
(3) 5£j&>&. VCM««I vll, B»a^«aitffit?*> t^S5 0 

9, gEfcrCfeSfcifc, EttHSffiV a i2jg«JE«:tft 40 [0 0 4 8] IP*,, 

arcs*. vcMiBjB«BEfi. ASftisea^a-cVs^Vb a-c#e>ix*o 

Sfc«>. *WbfcVCMae3B«ffi^b3t«Sr«Ul-r5w [0 0 4 9] 

vr=Ke-Vb=Ke- (K • I v — V a) 

Kfl, (3) SO (Rs -R2/Rl-Rv) tW, 45 

ffiu ^-ogh. r 1 j k-tz> 0 
[0 0 5 0] 1© v c McofglE^ L 
T\ K/T^n— K-f-SfeaSr, H 7 RXf m 8 J: D 

[0 0 5 1] B7tt, 7yp-KM7o^tfc§ e 50 



(1) 



(2) 



(3) 



:v rn Tia (4) 



(4) 

[0052] (SDMPU19 (H 5 #fig) fi, T >- 
p— K = ^^K*afcH"*fc, VCM3^ 18^^^ 

^-T5 0 -<£>fc5\ MPU19I1, — yK4 3ft««fi*ai 
[0 0 5 3] (S 2) MPU19lt V CM 3 



- 5 - 



^12 001-1 55455 



£, hy><HS[f*tBit5. ::<OB#. M 

PU19ft S>I^OVCMi2[S®JE^ablElB&l 3-1 CO 

i£o (4) sSfciO, *3ia«r»Ui-*-« 0 ^tt, g« 
XA^JgaUEoftlcJiQ* VCMBtt*8K I v «rStH 
U VCMJ^KlelKl 3fc^LVCM3*3MEflWp-*- 

[0 0 5 4] CltUCj;!?, H3C0^FtC^-T4 5 fc % 

>T KStt, Dfl^i l-2tc[p]^v\ fflti9l(iU Dfl*l 

tcbb, ilcffifPOIcStJ:?^ ^yK4tt, 

[0055] K4ii. mm^r*** 

6 «h#ftbftv^c#>, fc:h/Cfc, fltft^y K 

^yK4lt ««Wlc««rSixTV^ <5fc«>, W!Ptc4 

[0 0 5 6] tt/hS0G1BSm-CM:, 
*4, VCM3fc«i«&i«£ftl^fc*, SB<^MftJi#£r 
[0 0 5 7] .JlUEMfPUTV^ftftfcRWi- 

[0 0 5 8] — ;£\ K«^y K4t4, m%y*>(*? 

^TWl lco£*®i l — l 3rS5*:«>i-l4, ffifeom 
*KJL-e. VCM3«rB»tSM**8 0 X. 

£ D Ccofctf), Kft^yhMt** * ^ 6 

VCMoajjB«fl£*r*iJfflbT, »«*j«lL-C^a. 
[0 0 5 9] #ctc. ■8fciDn— K«HKrRHi-«. 
[0 0 6 0] (S3) MPU19I4, Kra-^ 

6 0#|«HcJBiW-S 0 MPU19J4, 

UU««ESrVCM3^«£i- 0 rttUlJ: 9, V?h?yi 

[0 0 6 1] (S 4) ftfc, MPU19I1 ftJxgcOVC 
Ma?jg«£Etft|iiigj» 13-1 W^ttliMV a *mfeV> 



fy/^^Atttlitt, Suiiico (4) 5£icJ;9, m 

*r*LVCM3«r3iaC«y»i-6 0 -*Ucfc0* y7h^ 
05 ^1 2i4, 7^Sttl 10>lffl*l 1 — 2 3&*fe»BBl 1 

[0 0 6 2] (S 5) MPU 1 914, ttftMttM*6l«£ 

*!7t5o SP*>, 9^^»*fl l^&W&t^-f 6 co 
tt»tttt*T»fc:SI6£»4, WBt*9, @«Ci£SfcgE 

15 T?#4 0 

[0 0 6 3] ~*U-i; 9, mfBL^v K4f4, 
* 6Jbfc««W-5o Z<Dti$>, «fi^yK4lci5«« 
f-r** 6coy-K/7>T h*RT«4:ft6. ft, ■ 1 CO 
&@Plf4, VfJ-fiDl&SLXftinT*?-^*.— *<Di$L 
20 ST-£>5 0 

[0 0 6 4] rCT% mtCatSft«^LTV> 

.B&Jh-e#* 0 X. ia^yK4ll «^x-f^^6^i^ 
— ^itaSratp^irastllJfeftV^^^n— K«F^t>, V 

So 

[0065] • - m&mmjjm • • 

#ci;i, r<oJ: 5ftVCM^iftE«flElcJ:6^©4ftmfc 
«if^^^»||]-c»T-c*«*«fe*:RWi-*. El 9 
30 (4. VCM=i^/UMffl8®E60RMia, HI 014, tS^co 

© V CMaSBSif^^RHH, Hi 314, Bll© 

35 ««it3E*f^-f S^^©RWH"C*)S. 

[0 0 6 6] VCMidt4, f*&»>Z>1Zlto. 

miEAJ4, VCM^Ift I vJJU:5WEffiB (= I v 
40 -Rv) VCMiJ!fi«JBEC (Vb) ^, VCM^ 

^, gl 1 0^7jVT4 51-, Af4, VCM 

S^fto< 0 H6cOVCMie®mffi^ttSlHlS&l 3-1 

45 co^mmjE v a t ra«©aaws«FSr«t-. 

[0 0 6 7] fipib. >r^^^^^^^J:5VCMOiaa 
50 t£*J4, HlO^tipIc, VCMtS$:I 



- 6 - 



^f|2 001-1 55455 



<$TO«BT0rtm KS^tV^fcfe. VCMtf) 

WKEMfJ S>^G>IHHn T0a»feJH<-e**v\, 
[0068] ioimsw-ett, rcovcM®sftMff^-r 

IE**VCMaSfi«ES:t(k|l|-C#5J:5lcbfc. C 
CMOifl»S«FttJE«[Srft»L. £*tteJ:0. *|i|«E 
[00 6 91 012 (A) It VCMW»BII6«>^Py 

?mx-&z> 0 mi 2 (a) ics-t-j; 5 k:. vcm3h 

SSiR (Rv) £>f >???>XL t-vm$L£tiZa R 
sfl Bui&co-fe^^SfeLT'fc^o SSKBSSftT^D — 
All Jg#iR s<Offijft«JEj&>&VCM«j« I dSr^ffil" 

WSttfcftiKffil dkCDmCl:*)^ y <r;^ T ^p^ A 

©a*mflE*»j«ii-s 0 

[0 0 7 0] VCMil^o^f/v^H^ ^co 
PHilHlg&tC, J^fflr^^y^A^Sr^^So 012 (B) 
3 ic, UMBc^y?' ( r i j ) (Ojg^SMfiil 
v«rB»EWc4F-*.*. Lt> B*|ffl t fel^ VCM=x 
-r^Of^fflSJEfilASr^V^/H^ i^^/MKS n (n 
= 1, 2-) Sr^y fcfcrtfrr*. r*UCfc9* ilSUS 
t^r/^^ y lcJgB8T?# 5 0 

[0071] mi licit), CKDjiayS^^/u 

[0072] (S10) MPU19lt VCMm?fcSrM 

[0 0 7 3] (S 1 1) ^riTgiit, MPU 1 9fl 
mr^cOVCM^SiE^tUlHl^l 3-lCO^tlilJiVa 

[0074] (si2) mpui 9(t y (Di&mjfc 
®*7>/Ufrh. I^HQ T « ® iflaBcS«F«JEE«D srm-«-j- 
£o SP*>* **y coty/z^^WTfofy^ 

[0 0 7 5] (S 1 3) MPU1 9(1 ^WttJEfif V a 
d^baaBES*«JE«DSrftUg|*. tt!E$nfcttttJ«BE 

[0076] (S14) MPU19H ff^CO (4) 5£ 

[0 0 7 7] ft, MPU1 911 B«j*«**«fti*> 
aWCM26**6, MM (VCM«»BBS«) «rfl-*U 
VCMfl^Ift^o 

[0078] r^<t «sE»*fli^sihr5iiaaB«* 



IfflD?:ftSL, ttffl«E^&SlL9l<fc«). H13 
fci«i-J:5lc vcM«SEJEir«* vcM<0ifi«&«* 
tc x VCMiBjB«ESr3(ftfflUTt. jE«d43afl[**adS 

05 [0 0 7 9] Z<Otcft.(miy\Z7jk1r£ol<C, VCMig 

Tl0>J:5KHB<-e*5 o iKS^ififtlft 

10 fl ISf^SiTlIt 01O^»TOCOl/3i* 
[0 0 8 0] X. jt&SfcofllH a?3B«JElfeHilHlBS(Z)ffi* 
0 91^L/ci:5^ VCMM««JEffi^jElct> 

is ffflt§5o hp*>. i^^miE^aiHis&^^tt-r. vcm 

H««ffi««rVCMB»iaiS*»&*tllU-C, *5fi«S:tf 

Ma«js*«ESrssu9i#, vcMw««ffi«&*riEu 

fc«, VCM^»SEfi^©«JEffiBS:Sb§|< r i:^ 
20 «t9, E**VCM»iB«JES:*Ul"e*S B 

[0 0 8 1] £©»flMftU*8Hl n-K/T^ 

25 5 0 

»Ctc x fitj^cD (4) Sfci^T. lSt7tyh«SK 

ji fifitfi. ip*,. (r s - r2/ri-rv) xmm 
30 $tb5 0 aawtcn, aftt7ty hiSKS: roj a* 

a*UV^S. h««Kll ^VCMfgl 

3 — l©»tt«att5IMEaS{b*cJ:4VCM 

mmwE#m®Ki 3^imvcmo8rii:j:^ 
35 — >3 >-*r^^ifc^ 0 

y ^i/-> 3 ^»fP©«wiBi-cs>« 0 ^ — ^ 

[0083] (S20) MPU19I1 ^^p^K^ 
40 K«r5fe*t«i:. VCM3IC, r — cogll 

tt> VCM3lt T ^[Rl^»»UftV\ 
45 T, MPU 1 911 C^OVCMa?fi«JE3ftWiaBSl 
3-1 co^WSJE V 1 SrfE^SiS 0 
[0 0 8 4] (S 2 1) MPU 1 9^. VCM 3 

*2^>»bortm*«i 2{i, *iojf uoftm^itt i 

50 Wl&<D£v\^ ryn-F (^-^r^^ 
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4#BB2 O 0 1 -1 5 5 4 5 5 



tfcSLTV^5fci?>, Jf Uo^«SfESr«ttLXt, V CM 3 
tt. T #fofc|MttLafcV\ ^Lt, MPU19 

n r^ovcMiaemjEtftuifiiKi 3-i©«ma 

[0 0 8 5] (S22) rtf>ot 5t->(iai Glj^S-tX 0 

K = (V2-V1) / (12 — I 
(S2 3) Z<D£?\C y mg&-7±iy h«*Ktt. 
yyi/-^ 3 ytfcf, MPU19(j;, VCM3ICJ: 

f, MPU19lt 1 — 2 3:111 

CM3(C«f e £*UCJ:!K y^h^7 f 12Ji. 
SfBWl 10>Bfl*l l-2Sr*9fflx5o 
[0 0 8 8] (S 2 4) ftM. MPU1 9lt Afi&CDV 

cMafrswEt&miEiK 13-1 (D&mmjzmv a *gf ^ 
iat7t^ bfiiftKiafrifio (4) aicttK 
cMmmmftt i v*ris*u vcmiwi3^l 

VCM3£58ffi»Jflp-t-5o CtU-ot'K ^7h^^l2 
fgSbUT, 6^fft (@3©R*(5]) iC^Kj 

[0 0 8 9] (S 2 5) MPU 1 9 14 % 

[0 0 9 0] m^<t«9. K4tt, k^c-t^j* 

[0 0 9 1 ] ^COiptC VCM3?r@^Uc)ftii^ 
V>T. VCM3fcl»»fi«:flEU «W«JESr»5 d i: J: 

[0 0 9 2] r<DfeuE2rj£li, p-hWKtt, X 



ttoT, ffiJ6<D*Hi«£EVl. V2k««ttl 1, 12 

[0 0 8 6] strife (3) S;ri><b, v l =k • i l— v 

05 b N V 2 — K • I 2-VbT*fc5o t^ot, 5Sfi*-7ir 
y h«RKtt, TIB (6) 5S&#arS£*fcJ:5»& 

[0 0 8 7] 

1 ) (6) 
10 tt. VCM3Sr7!>^^ hs/^XIi^f Vt-^ hy/N' 

[0 0 9 3] RHRIC* /N-Kf^^^^VCM^Offi 

15 »*PTtt-C*>*. smc* m%tti it roj £LT<b 
&V\ J&2IC, VCMH*«F©il!fi«EEVb*— Jfe 
(0) -C*>5»^^tt, -[H]<DmJE^tiilcj:«9. 3$g^ 

20 ffln:ttti5o 

[0 0 9 4] ftfc. mft<D (4) Sfcl^T. ^SMlE 
«SKe«:, VCM3©aSJSBl"CftSSft5o 
U VCMSOAtRBltt, JMEKflSKtB. 

25 i-*j»»3»ab*f^v 

[0 0 9 5](pim **W<03&^S^^J^6^--'> 
(S3 0) MPU 1 9 fix K=i^^ KSrgttS 

30 ifc-r, ^ty^^a^ffno flUfe, VC 

M3M<fc<9. y K 4 Sr««f ^ ^ ^ 6 1 Oi/ 

35 [0 0 9 6] (S3 1) MPU1 911 ^fy^S 

*c aa^y K4^65j : #||^^vQa^ 
40 tt^o ayfltwa>&»fe»ttSBflE v s * r l 

[0097] (S32) MPU19I1 VCMig^mH 
tttUDK 13-1 ot&fflSJE V a Srtfcm U flt^o 
45 (4) VCMiBfi«E^b»fc»lb3aSv r 

[0 0 9 8] (S 3 3) JJclC, MPU19I1 ^ -< ^» 
|Er^ tt&Jt (v s/v r) ^it)fi-^5o Ell 

50 -*«*^6©fc«>, a*icj;0»tu*v^ rtL^S 
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ItSikKeS:, TK e + E r j MiO^So r.<7>iia*i 

[0 0 9 9] ( S 3 4 ) ftfc. MPU1 9 tt % Sfl^CO^ 
2©S/y ^^ffi«Kid*b«:36>Sr*U&i"S. HJltt^ 05 
ft^i, ^T7/S3 1icl^ 0 

[0100] (S35) MPU19(t iM2^> 

WO, ¥^fif£*tf>5 0 il8^f«t9^ l&fflj&g 10 
vs. vrtt^ktSfc^ 

ft£ffijE4K8cK e & LTfBtfrTS. 
[0101] (S 3 6) MPU 1 9lt V CM 3 

T^^— ^ h |tB4-Cigibi-5o MPU 19 

tt> ttr3fi^VCM3BjB«BE|ftaiaKl 3-1 cO&ftflffi 15 

««iE«»Ke (4) aicj:^ 

mnmi v«rat#u vcmikkihis&i 3^lvcm 

3 ^MWfSo 20 

[0 10 2] rtUciO. H3<©^f?iFlc^-t-J: 

y^h^^i2fi. 7 ^:/s«t 1 1 <o&m li — i tc^f 

[0 10 3] (S 3 7) MPU 1 9J*. %£1MlPHttl& 
lIf>fX^ 6<Dfg2<Dis!) ^^fit«3&*6BD*l 1 
fc5fc£>. KriS, ^r/fflfttl l^lia^l 1 — 2 ^ 
7 h^^l 2te. Dfl^l 1 — 2 (7^<- ^r^^y 30 

[0 10 4] £*>J:5fc. 8Sf>f ^^6co^B1f^ 

tfcE-ess. Hie x-^h^vfWcftoit^ mnto 

[0 10 5] C^KIE^T&H, T^o— TO"Ctt<T 
£>o 50 



001-1 55455 

[0106] ±m<omi&cowm(om\c &cd 

[0107] (1) ffir»o*l6©tt«-c»i. ««7^f 

T0I08] (2) PHli^ 9^^gB$ tfefi&<P^C0fe<D 
[0 10 9] »_L, *3SKSr*«©»tt^J:0IJlWbfc 

[0 1 10] 

[0 1111(1) ^ b*t>K IB«ttEflc«)ffi«flf«Sr»ft 

[0 112] (2) ztDtiib. K/TVn— KiM^ft 
[0 113] (3) T^^zLOi^^Oigffi^SJEffi^ft 

[0114] (4) mmw£*mmz*M-rziii«><Dmm. 
[0115] (5) mmnm&mmz&nirztzitxDmm 

[Hiii©«#ftBW] 

[eb 1 ] *&w<D-mm<otemv>mi&mm(n±mmx~]b 

[0 2] EIl(Ofati^@<7)»T^|ljT*fe^o 
[0 3] mi<D9>y , &W<D\giffiMX3bZo 

ims] igicoian^go^n^^ig-e&So 

[ni7] -^wn-mm^mMcDT^v-h^m*?*— 

[EI 8] HJSO^fficoa— Kfti7P-aT _ 

[0 9] *^wco^^moyhfe<z>3^/wMismff^ift 
[010] itmm(Dvcummitm^-( %^^<ommm 

[011] *^0^CD-^JS(D^flg6O3SS«IW^S^n- 
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^H2 0 0 1-1 5 5 4 5 5 



imi 2] lai i ©fttswiaays^^^/KotawHtffc 

So 

imi 4] Kafio»iiB©vcM*aEH3W#-f 
imi 6] *%M(ofl&on— K*o.a©«ifmwia-cfc 

5. 

[Ell 7] ^^^rofdlcDT^a— KJQil7n- ElT'fe 

So 



[Ell 8] :^W©to«Tl'n-KteS©»fflK9iB-e 

3 r^^^-^— ^ 

05 4 m%^y K 
6 ^ftr^;*^ 

1 1 ^^SM* 

1 3 VCM|gK[HlSS 

io 13-1 ieemjEttuiiBiK 

1 9 MPU 



[HH [1^13] 
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S3 



Inner* AMTHJL 



S4 



S5 



I 



(33> x (Rm) = 

*±<©ffi»**ttrte*. Head 



*7 



mm 



8 



2 



[01 4 J 




r^K — r 



t t t t t t 
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[mil] 



[HI 5] 



S10 



S11 



&tt«£ V a 



S12 



S13 



Va-Va-D 



I 



S14 | Vr=Ka(Klv-Va) 



S20 



S21 



S22 



S23 



S24 



Outer^|J^L2il«g!E. 



Outer ^iSl'sJf LOftWSS 



XdXDgtffrS,, gift 



Inner^lfiJ'sJTaiL.mSS^ 



I 



(2*) x (B*fffl) = (jgji) 
ff±(DffiK$^«)r^t. Head 



S25 



I 



»7 
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[01 7] 

W)7>n-KM 



S31 



S32 



S33 



» 2 CO y »J > » teg^ggiMte 

5 



Vs = US 



I 



I 



Er = Vs/Vr 



I 



Ke = Ke + Er 



No 



S35 




Ke = I Ke / n 




[018] 
to ft » B fl 



— 



F ^ — J* 5D076 AA01 BB01 CC05 DD03 EE01 

EE15 FF14 GG12 
5D095 AA11 BB05 DD07 



